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Description 

VEHICULAR DOOR HANDLE INCLUDED 
SECONDARY LATCH 

FIELD OF THE INVENTION 

[0001] The invention relates generally to a vehicular door handle and more particularly to 
an external vehicular door handle having a secondary latch to prevent undesired 
opening of the vehicular door as a result of impact to the vehicle. 

DESCRIPTION OF THE RELATED ART 

[0002] Vehicular doors typically comprise a primary latch for retaining the door in a closed 
position, a handle mechanism mounted on the exterior surface of the door for 
selectively actuating the primary latch so that the door can be moved to an open 
position, and a lock for selectively preventing movement of the handle mechanism 
and, thus, actuation of the primary latch. Consequently, when the door is locked, it 
cannot be inadvertently opened, such as during impacts resulting from collisions 
with other vehicles or with stationary objects. However, if the door is unlocked, such 
impacts can result in undesired inertial movement of the handle, which can thereby 
actuate the primary latch and open the door. If the door opens during a collision, 
passengers in the vehicle can be thrown from the vehicle or otherwise injured. 

[0003] 

To satisfy the Federal Motor Vehicle Safety Standards (FMVSS), which establish 
vehicle requirements in the event of a collision, some external vehicular handles 
comprise a secondary latch that prevents inadvertent movement of the handle 
mechanism at least during an impact having a force equal to the minimum force 
designed by the FMVSS. Some of these secondary latches are inertia-based 
latches that are normally in an inactive condition and are activated during the 
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impact. Others are active latches that have a default active condition and must be 
inactivated by a user when opening the door. The latter type of secondary latches 
are more reliable in that they are always activated and do not require a minimum 
force for activation. However, active latches require the user to perform a two-step 
door opening process: a first step to inactivate the secondary latch and a second 
step to actuate the primary latch to open the door. Users can become irritated and 
annoyed with the two-step process, especially if the user needs to open the door 
quickly, such as when the user's hands are full or during inclement weather. 

SUMMARY OF THE INVENTION 

[0004] A vehicular door handle assembly according to the invention for selectively opening 
a vehicle door comprises a primary actuator adapted to be mounted to a vehicle 
door, wherein the primary actuator has a first user interaction portion for moving the 
primary actuator between a latched position and an opened position, and wherein 
the vehicle door is opened by a user by moving the user interaction portion of the 
primary actuator between the latched position and the opened position; and a 
secondary actuator operatively associated with the primary actuator, wherein the 
secondary actuator has a second user interaction portion for moving the secondary 
actuator between a secure position, wherein movement of the primary actuator from 
the latched position to the opened position is prevented, and a release position, 
wherein the primary actuator can move from the latched position to the opened 
position. The second user interaction portion is aligned with at least a portion of the 
first user interaction portion so that attempted movement of the primary actuator out 
of the latched position first causes the secondary actuator to be moved from the 
secure position to the release position. 

[0005] 

The primary actuator can comprise a handle, and the first user interaction portion 
can comprise a handle hand grip region. Further, the secondary actuator can 
comprise a trigger mounted to the handle, and the second user interaction portion 
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can comprise a trigger hand grip region. During the attempted movement of the 
primary actuator out of the latched position, the user grasps both the handle hand 
grip region and the trigger hand grip region and moves the trigger hand grip region 
towards the handle hand grip region to move the trigger from the secure position to 
the release position. The trigger can be pivotally mounted to the handle. 

[0006] The vehicular door handle assembly can further comprise a biasing member that 

biases the secondary actuator to the secure position. The biasing member can be a 
leaf spring. 

[0007] The vehicular door handle assembly can further comprise a latch operatively 

associated with the secondary actuator and operable between an active condition, 
wherein the latch prevents movement of the primary actuator from the latched 
position, and an inactive condition, wherein the latch allows movement of the 
primary actuator from the latched position, and wherein movement of the secondary 
actuator from the secure position to the release position inactivates the latch. 
Additionally, the vehicular door handle assembly can comprise a latch receiver 
adapted to be mounted to the vehicle door adjacent the primary actuator such that 
the latch is partially received by the latch receiver and partially received by the 
primary actuator when the latch is in the active condition. 

[0008] The vehicular door handle assembly according can further comprise a biasing 

member that biases the secondary actuator to the secure position and the latch to 
the active condition, and movement of the secondary actuator against the bias of 
the biasing member to the release position withdraws the latch from the latch 
receiver to the inactivate the latch. The biasing member biases the secondary 
actuator away from the primary actuator, and the attempted movement of the 
primary actuator out of the latched position causes the secondary actuator to be 
moved against the bias of the biasing member and towards the primary actuator. 
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[0009] The secondary actuator can be pivotally mounted to the primary actuator, and 
pivotal movement of the secondary actuator relative to the primary actuator 
translates into linear movement of the latch relative to the latch receiver. The latch 
can comprise at least one flange, and the secondary actuator can comprise a cam 
in operative communication with the at least one flange to effect the linear 
movement of the latch. The cam can comprise at least one pair of arms that define 
a groove therebetween, and the at least one flange can be slidingly received by the 
groove. 

[0010] Alternatively, the latch can comprise at least one flange, the secondary actuator can 
comprises at least one arm, and during the movement of the primary actuator from 
the secure position to the release position, the at least one arm abuts the at least 
one flange to induce movement of the latch out of the latch receiver to the inactive 
condition. 

[001 1] Alternatively, the secondary actuator can comprises a button connected to the latch 
through a pivot arm pivotally mounted the primary actuator. The latch can comprise 
a detent that is positioned within the latch receiver when the latch is in the active 
condition. The attempted movement of the primary actuator from the latched 
position causes depression of the button and movement of the detent out of the 
latch receiver. 

[0012] Alternatively, the vehicle door handle assembly can further comprise a latch biasing 
member that biases the latch into the latch receiver. The latch can be magnetic, and 
the secondary actuator can comprise a magnet that draws the latch from the latch 
receiver when the secondary actuator is in the release position. The latch biasing 
member can comprise a magnet, wherein the magnet of the secondary actuator is 
stronger than the magnet of the latch biasing member. Optionally, the latch biasing 
member can comprise a spring that surrounds the latch and is held in place by a 
retaining head on an end of the latch. Alternatively, the latch biasing member can 
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comprise a magnet, and the vehicular door handle assembly can further comprise a 
second latch biasing member operably mounted to the latch to bias the latch to the 
inactive condition, wherein attraction of the latch to the magnet is stronger than the 
bias of the second latch biasing member. 

[0013] Alternatively, the primary actuator can comprise a paddle, and the secondary 

actuator can comprise a trigger pivotally mounted to the paddle. The trigger can 
comprise a latch mounted thereto and operable between an active condition, 
wherein the latch prevents movement of the paddle from the latched position, and 
an inactive condition, wherein the latch allows movement of the paddle from the 
latched position, and wherein movement of the trigger from the secure position to 
the release position inactivates the latch. The latch can extend through an aperture 
in a door panel of the vehicular door and can comprises a detent that abuts an 
inside surface of the door panel when the latch is in the active condition, and 
wherein pivotal movement of the trigger from the secure position to the release 
position removes the detent from abutting contact with the inside surface the door 
panel to inactivate the latch so that the paddle can move from the latched position 
to the opened position. 

[0014] 

In another aspect, a vehicular door handle assembly according to the invention for 
selectively opening a vehicular door comprises a primary actuator adapted to be 
mounted to a vehicle door and movable between a latched position and an opened 
position, and wherein the vehicle door is opened by a user by moving the primary 
actuator between the latched position and the opened position; and a secondary 
actuator operatively associated with the primary actuator and movable between a 
secure position, wherein movement of the primary actuator from the latched position 
to the opened position is prevented, and a release position, wherein the primary 
actuator can move from the latched position to the opened position. The primary 
actuator and the secondary actuator have a common actuation path so that 
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attempted movement of the primary actuator out of the latched position first causes 
the secondary actuator to be moved from the secure position to the release 
position. The common actuation path can be linear or, alternatively, arcuate. 

[0015] The primary actuator can comprise a handle with a first user interaction portion, and 
the secondary actuator can comprise a trigger mounted to the handle and having a 
second user interaction portion. During movement of the primary actuator and the 
secondary actuator through the common actuation path, the user grasps both the 
first user interaction portion and the second user interaction portion and moves the 
second user interaction portion towards the first user interaction portion to move the 
trigger to the release position. The first and second user interaction portions can be 
hand grip regions on the handle and on the trigger. 

[0016] In yet another aspect, a vehicular door handle assembly for selectively opening a 
vehicular door according to the invention comprises an actuator adapted to be 
mounted to a vehicle door and movable through an actuation path to an opened 
position, and wherein the vehicle door is opened by a user by moving the actuator 
to the opened position; and a latch operatively associated with the actuator for 
selectively preventing movement of the actuator to the opened position. The 
actuation path comprises a first portion and a second portion, and movement of the 
actuator through the first portion deactivates the latch so that the actuator can move 
through the second portion to the opened position, and wherein the first portion and 
the second portion of the actuation path are serially aligned and substantially 
indistinguishable to a user during attempted movement of the actuator to the 
opened position. 

[0017] The actuator can comprise a secondary actuator movable to a release position 

during the first portion of the actuation path for deactivating the latch. Further, the 
actuator can have a first user interaction portion for moving the actuator to the 
opened position, the secondary actuator can have a second user interaction portion 
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for moving the secondary actuator to the release position, wherein the second user 
interaction portion is aligned with at least a portion of the first user interaction 
portion so that the attempted movement of the actuator to the opened position first 
causes the secondary actuator to be moved through the first portion of the actuation 
path. The actuator can comprise a handle, and the first user interaction portion can 
comprise a handle hand grip region. The secondary actuator can comprise a trigger 
mounted to the handle, and the second user interaction portion can comprise a 
trigger hand grip region. During the attempted movement of the actuator to the 
opened position, the user grasps both the handle hand grip region and the trigger 
hand grip region and moves the trigger hand grip region towards the handle hand 
grip region during the first portion of the actuation path. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Fig. 1 is an exploded view of a first embodiment of a vehicular door handle 

assembly according to the invention and comprising a primary actuator in the form 
of a handle grip and a housing, a secondary latch, and a secondary actuator in the 
form of a trigger in operative communication with the secondary latch. 

[001 9] Fig. 2A is a perspective view of the vehicular door handle assembly shown in Fig. 1 . 

[0020] Fig. 2B is a perspective view of the vehicular door handle assembly shown in Fig. 1 , 
wherein the trigger is removed. 

[0021] Fig. 2C is a perspective view of the vehicular door handle assembly shown in Fig. 1 , 
wherein the handle grip is removed. 

[0022] Fig. 3 is a sectional view of the vehicular door handle from Fig. 1 , wherein the 
secondary latch is in an active condition and the primary actuator is in a latched 
position. 

[0023] 

Fig. 4 is a sectional view similar to Fig. 3, wherein the secondary latch is in an 
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inactive condition and the primary actuator is in the latched position. 

[0024] Fig. 5 is a sectional view similar to Fig. 4, wherein the secondary latch is in the 
inactive condition and the primary actuator is in an opened position. 

[0025] Fig. 6 is a schematic perspective view of a second embodiment vehicular door 
handle assembly according to the invention. 

[0026] Fig. 7 is a schematic sectional view of the vehicular door handle assembly shown in 
Fig. 6, wherein the secondary latch is in an active condition and the primary 
actuator is in a latched position. 

[0027] Fig. 8 is a schematic sectional view similar to Fig. 7, wherein the secondary latch is 
in an inactive condition and the primary actuator is in the latched position. 

[0028] Fig. 9 is a schematic sectional view similar to Fig. 8, wherein the secondary latch is 
in the inactive condition and the primary actuator is in an opened position. 

[0029] Fig. 10 is a schematic sectional view of a third embodiment vehicular door handle 
assembly according to the invention, wherein the secondary latch is in an active 
condition and the primary actuator is in a latched position. 

[0030] Fig. 1 1 is a schematic sectional view similar to Fig. 10, wherein the secondary latch 
is in an inactive condition and the primary actuator is in the latched position. 

[0031] Fig. 12 is a schematic sectional view similar to Fig. 1 1 , wherein the secondary latch 
is in the inactive condition and the primary actuator is in an opened position. 

[0032] Fig. 13 is a schematic sectional view of a fourth embodiment vehicular door handle 
assembly according to the invention, wherein the secondary latch is in an active 
condition and the primary actuator is in a latched position. 

[0033] 

Fig. 14 is a schematic sectional view similar to Fig. 13, wherein the secondary latch 
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is in an inactive condition and the primary actuator is in the latched position. 

[0034] Fig. 15 is a schematic sectional view similar to Fig. 14, wherein the secondary latch 
is in the inactive condition and the primary actuator is in an opened position. 

[0035] Fig. 16 is a schematic sectional view of a fifth embodiment vehicular door handle 
assembly according to the invention, wherein the secondary latch is in an active 
condition and the primary actuator is in a latched position. 

[0036] Fig. 17 is a schematic sectional view similar to Fig. 16, wherein the secondary latch 
is in an inactive condition and the primary actuator is in the latched position. 

[0037] Fig. 18 is a schematic sectional view similar to Fig. 17, wherein the secondary latch 
is in the inactive condition and the primary actuator is in an opened position. 

[0038] Fig. 19 is a schematic sectional view of a sixth embodiment vehicular door handle 
assembly according to the invention, wherein the secondary latch is in an active 
condition and the primary actuator is in a latched position. 

[0039] Fig. 20 is a schematic sectional view similar to Fig. 19, wherein the secondary latch 
is in an inactive condition and the primary actuator is in the latched position. 

[0040] Fig. 21 is a schematic sectional view similar to Fig. 20, wherein the secondary latch 
is in the inactive condition and the primary actuator is in an opened position. 

[0041] Fig. 22 is an exploded view of a seventh embodiment vehicular door handle 
assembly according to the invention. 

[0042] Fig. 23 is a sectional view of the vehicular door handle assembly shown in Fig. 22, 
wherein the secondary latch is in an active condition and the primary actuator is in a 
latched position. 

[0043] 

Fig. 24 is a sectional view similar to Fig. 23, wherein the secondary latch is in an 
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inactive condition and the primary actuator is in the latched position. 

[0044] Fig. 25 is a sectional view similar to Fig. 24, wherein the secondary latch is in the 
inactive condition and the primary actuator is in an opened position. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0045] To alleviate the deficiencies of the prior art, a vehicular door handle according to the 
invention comprises a secondary latch with a default active condition to prevent 
inadvertent movement of the handle and is deactivated by actuation of a trigger 
when a user grasps the handle in a normal fashion. Hence, the secondary latch 
reliably prevents opening of the door during an impact and can be conveniently 
inactivated when the user desires to open the door. 

[0046] Referring now to the figures and particularly to Figs. 1-5, a first embodiment 

vehicular door handle assembly 10 according to the invention comprises a housing 
16 that supports several components of the door handle assembly 10, including a 
handle grip 12, a secondary latch 22 with a default active condition for preventing 
movement of the housing 16 and the handle grip 12, a trigger 18 for moving and 
thereby deactivating the secondary latch 22, a bearing 20 for guiding movement of 
the secondary latch 22, and a biasing member 24 for biasing the trigger 18 to a 
secure position that corresponds to the active condition of the secondary latch 22. 
The door handle assembly 10 further comprises an end cap 14 positioned adjacent 
the housing 16 and adapted to partially receive the secondary latch 22 when the 
secondary latch 22 is in the active condition. In general, movement of the trigger 18 
against the force of the biasing member 24 converts the secondary latch 22 from 
the active condition to an inactive condition to enable a user to move the handle grip 
12 and housing 16 for unlatching a primary latch of a vehicle door. When the door 
handle assembly 10 is mounted to a vehicle door panel 26 or other outermost layer 
of a vehicle door assembly, all of the components of the door handle assembly 10 
are situated on the exterior side 28 of the door panel 26, except for portions of the 
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housing 16, as will be described hereinafter. 

[0047] In the following description of this and other embodiments of the invention, the door 
handle assembly 10 is characterized with respect to a forward, rearward, upper, and 
lower orientation, wherein forward is towards a front end of the vehicle, rearward is 
towards a rear end of the vehicle, upper is away from the vehicle door, and lower is 
closer to the vehicle door. This orientation is for exemplary purposes only and is not 
meant to limit the invention in any manner. It will be apparent to one of ordinary skill 
in the vehicular handle art that the door handle assembly 10 can be positioned on a 
vehicular door in any suitable fashion. 

[0048] With continued reference to Figs. 1, 2A-2C (the trigger 18 and handle grip 12 are 
not shown in Figs. 2B and 2C, respectively, for illustrative purposes), and 3, the 
housing 16 is a generally arcuate, elongated frame-like structure comprising a 
closed forward end 72, an open rearward end 74, opposing side walls 76, and a 
segmented upper wall 70 having a forward segment 70A and a rearward segment 
70B that join the upper edges of the side walls 76. Each of the side walls 76 
includes an arcuate cutout 78 to accommodate a user's hand. At the forward end 72 
of the housing 16, the side walls 76 are joined by a forward wall 81 and a first lower 
wall 82, and at the rearward end 74, the side walls 76 are joined by a second lower 
wall 90. 

[0049] A pivot member 80 extends from the forward end 72 of the housing 16 and, when 
the door handle assembly 10 is mounted to the door panel 26, through an aperture 
in the door panel 26 and into an interior side 27 of the door panel 26 to pivotally 
connect with a corresponding pivot support member (not shown) in the door. Hence, 
the housing 16 and the components supported thereby can pivot about the pivot 
member 80 and relative to the door panel 26. At the rearward end 74 of the housing 
16, a primary latch actuator 86 with a primary latch actuating arm 88 extends from 
the second lower wall 90 such that when the door handle assembly 10 is mounted 
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to the door panel 26, the primary latch actuator 86 extends through an aperture in 
the door panel 26 to reside on the interior side 27 of the door panel 26. The primary 
latch actuating arm 88 is in operative communication with a primary latch (not 
shown), and movement of the primary latch actuating arm 88 towards the door 
panel 26 by pivoting the housing 16 at the pivot member 80 from a latched position 
to an opened position moves the primary latch from a latched state, wherein the 
door is held in a closed position, to an opened state, wherein the door can be 
moved to an open position. When the housing 16 is in the latched position, the 
longitudinal axis of the door handle assembly 10 is substantially parallel to the door 
panel 26, and the primary latch is in the latched state. Conversely, when the 
housing 16 is in the opened position, the door handle assembly 10 is pivoted 
relative to the door panel 26, and the primary latch is in the opened state. 

[0050] The housing 16 further comprises various structures for mounting other components 
of the door handle assembly 10. Such structures include a crossbar 84 disposed 
between the side walls 76 and near the forward segment 70A of the upper wall 70 
for pivotally mounting the trigger 18. Further, to mount the bearing 20, the housing 
16 comprises opposed elongated projections 92 that extend inward from the side 
walls 76 at the rearward end 74. 

[0051] 

The handle grip 12, in general, is an outer shell shaped to overlie the housing 16 for 
providing an aesthetic appearance to the door handle assembly 10 and to help 
provide structural support to the door handle assembly 10. Alternatively, the handle 
grip 12 can be integral with the housing 16. The handle grip 12 comprises forward 
and rearward ends 32, 34 and opposing side walls 36 joined by a curved forward 
wall 33 and an upper wall 30 contoured according to the shape of the housing 16. 
Further, the handle grip 12 is slightly longer than the housing 16 such that the 
rearward end 34 extends beyond the rearward end 74 of the housing 16 when the 
handle grip 12 is mounted to the housing 16. As with the housing 16, each of the 
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side walls 36 includes an arcuate cutout 38 to accommodate the user's hand. To 
facilitate mounting the handle grip 12 to the housing 16, the handle grip 12 further 
comprises rearward tabs 42 that are integral with the lower edges of the side walls 
38 and extend inward towards each other and an inwardly extending forward tab 40 
integral with lower edge of the forward wall 33. 

[0052] The trigger 18 is attached to the housing 16 on the side opposite the handle grip 12 
and is biased away from the housing 16 to the secure position by the biasing 
member 24, which comprises a generally flat, elongated central portion 140 
between curved ends 142. The trigger 18 comprises an elongated trigger grip 100 
having curved forward and rearward ends 102, 104 and opposing side walls 116. 
The curvature of the trigger grip 100 corresponds to the arcuate cutouts 38, 78 in 
the side walls 36, 76 of the handle grip 12 and the housing 16, respectively. The 
trigger 18, at its forward end 102, terminates at a forward wall 106 with a protruding 
portion 107 and includes spaced trigger mounts 109. Each trigger mount 109 
comprises a hook 108 that defines a channel 110 sized to receive the crossbar 84 
on the housing 16. The rearward end 104 comprises a pair of secondary latch 
mounts 1 1 1 integral therewith, and each of the secondary latch mounts 1 1 1 
comprises a cam in the form of two inclined, elongated arms 112 with an inclined U- 
shaped groove 1 14 therebetween sized for receiving the secondary latch 22, as will 
be described hereinafter. 

[0053] 

The secondary latch 22 comprises a rectangular latch body 132 with a tapered 
rearward end 134, a forward end 136 with a pair of flanges 130 sized for receipt in 
the grooves 1 14 of the trigger 18. As stated above, movement of the latch body 132 
is guided by the bearing 20, which comprises a generally rectangular parallelopiped 
body 120 having a central passageway 124 sized and shaped for receiving the latch 
body 132. The body 120 further comprises opposing outer grooves 122 sized to 
mate with the projections 92 on the housing 16 for mounting the bearing 20 to the 



Page 14 of 70 

housing 16. 

[0054] The end cap 14 of the door handle assembly 10 is mounted to the exterior side 28 
of the door panel 26 adjacent the housing 16 and optionally covers a lock assembly 
(not shown) in operative communication with the primary latch. The end cap 14 
comprises side walls 52 joined by an upper wall 50, a curved rear wall 54, and a flat 
forward wall 56 having an integral secondary latch receiver 60 that projects beyond 
the forward wall 56. The secondary latch receiver 60 includes a secondary latch 
channel 62 shaped and sized to receive the rearward end 134 of the latch body 
132. 

[0055] Together, the housing 16 and the handle grip 12 form a primary actuator that 

operatively communicates with the primary latch. Movement of the primary actuator 
from the latched position to the opened position moves the primary latch from the 
latched state to the opened state so that the user can open the vehicle door. The 
primary actuator includes a first user interaction portion that the user grasps when 
attempting to open the vehicle door. In this embodiment, the user interaction portion 
is formed by the arcuate cutouts 38, 78 in the housing 16 and the handle grip 12. 
Hence, to move the primary actuator from the latched position to the opened 
position, the user grasps the first interaction portion defined by the arcuate cutouts 
38, 78 and pulls the primary actuator away from the door panel 26 to pivot the 
primary actuator about the pivot member 80. 

[0056] The ability of the primary actuator to move from the latched position is controlled by 
a secondary actuator in the form of the trigger 18. Movement of the trigger 18 from 
the secure position to a release position deactivates the secondary latch 22 so that 
the primary actuator can move from the latched position. The secondary actuator 
defaults to the secure position, wherein movement of the primary actuator from the 
latched position is prevented. However, the secondary actuator can move from the 
secure position to a release position, wherein the primary actuator is able to move 
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from the latched position. Similar to the primary actuator, the secondary actuator 
comprises a second user interaction portion that the user grasps to move the 
secondary actuator from the secure position to the release position. In this 
embodiment, the trigger grip 100 functions as the second user interaction portion. 
The first and second user interaction portions are aligned such that when a user 
grasps the door handle assembly 10 in order to open the door, the user must grasp 
both the primary actuator and the second actuator simultaneously. Hence, in this 
embodiment, when attempting to open the door, the user grasps both the first 
interaction portion defined by the arcuate cutouts 38, 78 and second user 
interaction portion formed by the trigger grip 100. 

[0057] Referring now to Fig. 3, when the door handle assembly 10 is assembled and 

attached to the vehicle door, the housing 16 is mounted to the vehicle door panel 26 
such that the pivot member 80 and the primary latch actuator 86 are on the interior 
side 27 of the door panel 26, and the rest of the housing 16 is located on the 
exterior side 28 of the door panel 26. The pivot member 80 is coupled with its 
corresponding pivot support member, and the primary latch actuating arm 88 
operatively communicates with the primary latch. The end cap 14 is mounted to the 
exterior side 28 of the door panel 26 and adjacent the rearward end 74 of the 
housing 16. 

[0058] The handle grip 12 is positioned over the housing 16 and is mounted thereto by the 
rearward tabs 42 and the forward tab 40. In particular, the rearward tabs 40 wrap 
around the lower edges of the housing side walls 76 at the rearward end 74 of the 
housing 16, and the forward tab 42 similarly abuts the lower edge of the housing 
forward wall 81. The handle grip 12 covers the housing 16 and extends rearward of 
the housing 16 to abut the forward wall 56 of the end cap 14. Hence, the handle grip 
12 conceals the secondary latch receiver 60 from view when the door handle 
assembly 10 is in the latched position. 
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[0059] The manner in which the bearing 20 and the secondary latch 22 are mounted to the 
housing 16 is most easily seen in Figs. 2C and 3. The bearing 20 is retained in the 
housing 16 by the interaction between the projections 92 in the housing 16 and the 
grooves 122 in the bearing 20. During assembly, the bearing 20 can be slid onto the 
projections 92 before the handle grip 12 is attached to the housing 12. Further, the 
bearing passageway 124 aligns with the secondary latch channel 62 of the end cap 
14. The passageway 124 of the bearing 20 slidingly receives the latch body 132 to 
thereby support the secondary latch 22, and the flanges 130 of the secondary latch 
22 are disposed within the housing 16. The secondary latch 22 is movable with 
respect the bearing 20. In particular, when the secondary latch 22 is in the active 
condition, the rearward end 134 protrudes beyond the bearing 20 and is received 
within the secondary latch channel 62 of the secondary latch receiver 60. When the 
secondary latch 22 is in the inactive condition, the rearward end 134 is shifted 
towards the bearing 20 such that it is no longer received by the secondary larch 
channel 62. 

[0060] 

Referring again to Figs. 1, 2A-2C, and 3, the trigger 18 is pivotally mounted to the 
housing 16 and operatively engages the secondary latch 22 to move the secondary 
latch 22 between the active and inactive conditions. The trigger 18 is positioned 
such that the crossbar 84 of the housing 16 sits in the channels 1 10 formed by the 
hooks 108 of the trigger mount 109, and the trigger 18 can pivot about an axis 
coincident with the crossbar 84. At the rearward end 104 of the trigger 18, the 
secondary latch mounts 1 1 1 project into the housing 16 at the rearward end 74 and 
slidingly receive the flanges 130 of the secondary latch 22. In particular, the grooves 
114 between the arms 1 12 of the secondary latch mounts 1 1 1 slidingly receive the 
flanges 130 of the secondary latch 22. Because the trigger grip 100 is curved in 
accordance with the arcuate cutouts 38, 78 of the handle grip 12 and the housing 
16, the trigger 18 essentially forms a lower wall for the handle grip 12 and the 
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housing 16 and is therefore grasped by the user's hand when the user grasps the 
handle grip 12 and the housing 16 in a normal fashion. 

[0061] The biasing member 24 is positioned between the trigger 18 and the upper wall 70 
of the housing 16 to bias the trigger 18 away from the housing 16 to the secure 
position. The central portion 140 of the biasing member 24 abuts the trigger grip 
100, and the curved ends 142 abut the edges of the forward segment 70A and 
rearward segment 70B, respectively, of the upper wall 70. The curved ends 142 
exert an inward compressive force, and, thus, the interaction between the curved 
ends 142 and the upper wall 70 helps retain the biasing member 24 in place relative 
to the housing 16 and the trigger 18. The trigger 18 can pivot about the crossbar 84 
and against the bias of the biasing member 24 towards the upper wall 70 to a 
release position. Movement of the trigger 18 to the release position corresponds to 
placing the secondary latch 22 in the inactive condition, as will be described in more 
detail hereinafter. 

[0062] The operation of the door handle assembly will be described with reference to Figs. 
3-5. The operation can essentially be characterized as having three stages: a first 
stage shown in Fig. 3 wherein the secondary latch 22 is in the active condition and 
the primary actuator is in the latched position, a second stage shown in Fig. 4 
wherein the secondary latch 22 is in the inactive condition and the primary actuator 
is in the latched position, and a third stage shown in Fig. 5 wherein the secondary 
latch 22 is in the inactive condition and the primary actuator is in the opened 
position. 

[0063] During the first stage, which corresponds to when the door is closed and unaffected 
by the user, such as when the vehicle is in motion, the housing 16 is aligned with 
the end cap 14 so that the passageway 124 in the bearing 20 is aligned with the 
secondary latch channel 62 in the secondary latch receiver 60. The biasing member 
24 biases the trigger 18 away from the handle grip 12 to the secure position. The 
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grooves 114 between the arms 112 of the secondary latch mounts 111 slidingly 
receive the flanges 130 of the secondary latch 22. Because the arms 112 and the 
grooves 1 14 are inclined, the position of the trigger 18 relative to the housing 16 
determines the rearward/forward position of the secondary latch 22 relative to the 
housing 16 and the secondary latch receiver 60. When the trigger 18 is in the 
secure position, the trigger 18 forces the secondary latch 22 rearward to the active 
condition wherein the rearward end 134 of the latch body 132 resides in the 
secondary latch channel 62. Forward movement of the secondary latch 22 is 
prevented by the arms 122 of the secondary latch mounts 111. When the secondary 
latch 22 is in the active condition, the housing 16 cannot move relative to the end 
cap 14 or the door panel 26; therefore, the door handle assembly 10 cannot pivot 
about the pivot member 80. Hence, the primary actuator cannot be inadvertently 
moved to the opened position, and the door is prevented from undesirably opening. 
Due to the biasing member 24, the trigger 18 is normally in the secure position and, 
thus, the secondary latch 22 defaults to the active condition and will remain in the 
active condition until the user actuates the trigger 18. 

When the user desires to open the vehicle door from the exterior side 28 of the door 
panel 26, the user grasps the handle grip 12 in a normal fashion, i.e., with the palm 
of the hand positioned against the upper wall 30 of the handle grip 12 and the 
fingers wrapped around the handle grip 12 and the housing 16 at the arcuate 
cutouts 38, 78. Because the trigger grip 100 is aligned with the arcuate cutouts 38, 
78, the user also grasps the trigger 18 when the user grasps the handle grip 12 and 
the housing 16. The user then pulls on the door handle assembly 10 in a normal 
fashion, i.e., pulls the housing 16 and the handle grip 12 away from the door panel 
26. Because the trigger 18 is coincident with the arcuate cutouts 38, 78, the user 
also pulls on the trigger 18 when pulling the door handle assembly 10 in a normal 
fashion. During this movement, the door handle assembly 10 seamlessly transitions 
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through the second and third stages. In the second stage, the user pivots the trigger 
18 against the bias of the biasing member 24 and towards the upper wall 70 of the 
housing 16 to the release position. Because the arms 112 and grooves 114 are 
inclined, the trigger 18 pulls the secondary latch 22 forward to the inactive condition 
wherein the rearward end 134 no longer resides in the secondary latch channel 62, 
as shown in Fig. 4. Once the secondary latch 22 is in the inactive condition, the user 
can continue to pull on the handle grip 12 and the housing 16 to pivot the door 
handle assembly 10 about the pivot member 80 to the opened position, as shown in 
Fig. 5 (the third stage), and thereby open the vehicle door. Because the trigger 18 is 
actuated as the user grasps the door handle assembly 10 in a normal fashion, the 
user can inactivate the secondary latch 22 and move the primary actuator to the 
opened position in effectively the same motion of the hand and, advantageously, 
does not have to conduct a series of discernibly discrete steps to open the door. 

[0065] During the process of opening the door, the primary actuator and the secondary 
actuator move through an actuation path A. The actuation path A comprises a first 
portion A1 , which corresponds to the movement from the first stage to the second 
stage, and a second portion A2, which corresponds to the movement from the 
second stage to the third stage. The actuation path A and the first and second 
portions A1, A2 thereof for this embodiment are shown schematically in Fig. 3. As 
seen in this figure, the first and second portions A1, A2 are serially aligned, i.e., they 
occur one after another without an interruption therebetween, such that the 
transition from the first portion A1 to the second portion A2 is substantially 
indistinguishable to the user as the user moves the primary actuator and the 
secondary actuator through the actuation path. 

[0066] 

The primary actuator and the secondary actuator can also be thought of as having a 
common actuation path A. In other words, the actuation path that the secondary 
actuator moves through to move from the secure position to the release position lies 
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on the same trajectory as the actuation path that the primary actuator moves 
through to move from the latched position to the opened position. Hence, the 
primary and secondary actuators share a common actuation path A, and, when the 
user grasps the primary actuator and the secondary actuation to open the door, the 
user senses only a single movement through the common actuation path A. 
Depending on the type of the door handle assembly 10, the common actuation path 
A can be arcuate, as in Fig. 3, or linear. 

[0067] After the door is opened, the user releases the housing 16 and handle grip 12 and, 
thus, the trigger 18, which moves away from the housing 16 under the force of the 
biasing member 24. As a result, the secondary latch 22 shifts rearward while the 
housing 16 pivots towards the door panel 26 under the force of a counterweight (not 
shown). When the rearward end 134 of the latch body 132 abuts the secondary 
latch receiver 60, the secondary latch 132 temporarily retracts forward, due to the 
tapered shape of the rearward end 134, until the latch body 132 aligns with the 
secondary latch channel 62. Once the latch body 132 and the secondary latch 
channel 62 are aligned, the trigger 18 forces the secondary latch 22 to the active 
condition to prevent inadvertent movement of the door handle assembly 10 to the 
opened position, as described above for the first stage. 

[0068] 

A second embodiment vehicular door handle assembly 200 according to the 
invention is shown schematically in Figs. 6-9, where components similar to those in 
the first embodiment are identified with the same reference numeral. The second 
embodiment door handle assembly 200 is a paddle-type handle comprising a 
housing 16, a paddle handle grip 12 integral with the housing 16 to form a primary 
actuator, and a secondary actuator in the form of a trigger 18 pivotally mounted to 
the paddle handle grip 12 and having an integral secondary latch 22. The housing 
16 further comprises a substantially C-shaped pivot member 80 and a substantially 
Z-shaped primary latch actuator 86, wherein each has a pivot connection 202 for 
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pivotally mounting the door handle assembly 200 within the door. The primary latch 
actuator 86 also includes a primary latch actuating arm 88 that is in operative 
communication with a primary latch (not shown) for moving the primary latch 
between latched and opened states, as described above for the first embodiment. 
The secondary latch 22, which is movable with the trigger 18 with respect to the 
paddle handle grip 12, comprises an elongated arm 204 and a detent in the form of 
a terminal hook 206. 

[0069] As seen in Fig. 7, the door handle assembly 200 further comprises an escutcheon 
plate 208 mounted to the door panel 26 to cover an opening therein. The 
escutcheon plate 208 has an interior side 210, an exterior side 212, and a central 
aperture 214. When the door handle assembly 200 is mounted to the door panel 26, 
the housing 16 is positioned such that the paddle handle grip 12 and the trigger 18 
are on the exterior side 212 of the escutcheon plate 208, and the pivot member 80, 
the primary latch actuator 86, and the secondary latch 22 extend through the 
aperture 214 to the interior side 210 of the escutcheon plate 208. Preferably, the 
paddle handle grip 12 lies in the same plane as the door panel 26 for aerodynamic 
and aesthetic purposes. Alternatively, the escutcheon plate 208 can be an integral 
part of the door panel 26. 

[0070] 

With continued reference to Fig. 7, a biasing member (not shown) biases the trigger 
18 to a secure position, which corresponds to an active condition for the secondary 
latch 22. In the active condition, the terminal hook 206 abuts the exterior side 212 of 
the escutcheon plate 208 to preclude pivotal movement of the housing 16 about the 
pivot connections 202 and thereby prevent inadvertent movement of the primary 
actuator from a latched position to an opened position, such as during an impact. 
Similar to the first embodiment, the user can move the trigger 18 to a release 
position that corresponds to an inactive condition for the secondary latch 22 for 
enabling movement of the primary actuator to the opened position, as will be 
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described in more detail hereinafter. 

[0071] As described previously with respect to the first embodiment, the operation of the 
door handle assembly 200 can essentially be characterized as having three stages: 
a first stage shown in Fig. 7 wherein the secondary latch 22 is in the active condition 
and the primary actuator is in the latched position, a second stage shown in Fig. 8 
wherein the secondary latch 22 is in the inactive condition and the primary actuator 
is in the latched position, and a third stage shown in Fig. 9 wherein the secondary 
latch 22 is in the inactive condition and the primary actuator is in the opened 
position. In the first stage, wherein the door handle assembly 200 is at rest, the 
terminal hook 206 of the secondary latch 22 abuts the exterior side 212 of the 
escutcheon plate 208. When the user desires to open the door, the user reaches 
behind the paddle handle grip 12, as is conventional for a paddle-type vehicular 
door handle, and simultaneously grasps the paddle handle grip 12 and the trigger 
18 and thereby pivots the trigger 18 toward the paddle handle grip 12 to move the 
secondary latch 22 to the inactive condition, as shown in Fig. 8. As the trigger 18 
pivots to the release position, the terminal hook 206 also pivots such that it no 
longer abuts the exterior side 212 of the escutcheon plate 208 and is aligned with 
the aperture 214. The user th^n easily transitions from the second stage to the third 
stage by continuing to grasp the paddle handle grip 12 and the trigger 18 and 
pulling on the door handle assembly 200 to move the door handle assembly 200 to 
the opened position, as shown in Fig. 9. 

[0072] 

A third embodiment vehicular door handle 300 according to the invention is 
schematically illustrated in Figs. 10-12, where components similar to those in the 
previous embodiments are identified with the same reference numeral. The third 
embodiment door handle assembly 300 comprises a housing 16, a handle grip 12 
integral with the housing 16 to form a primary actuator, a secondary actuator in the 
form of a unitary trigger 18 and secondary latch 22 mounted to the housing 16, and 
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an end cap 14 having a secondary latch receiver 60. Similar to the first 
embodiment, the housing 16 includes, at a forward end 72, a pivot member 80 and, 
a rearward end 74, a primary latch actuator 86 that extend through apertures in the 
door panel 26 to reside on the interior side 27 of the door panel 26. The pivot 
member 80 pivotally couples the door handle assembly 300 within the door, and the 
primary latch actuator 86 operatively communicates with a primary latch (not 
shown). The remaining components of the door handle assembly 300 are located 
on the exterior side 28 of the door panel 26. The housing 16 further comprises a 
crossbar 84 at the forward end 72 for pivotally coupling the unitary trigger 18 and 
secondary latch 22 to the housing 16 and a bearing 20 at the rearward end 74 for 
guiding movement of the secondary latch 22. 

[0073] The unitary trigger 18 and secondary latch 22 is mounted within the housing 16 and 
comprises a trigger grip 100 that terminates in a generally perpendicular arm 1 12 at 
one end and joins at the other end with a trigger support 302 having a length 
substantially equal to that of the handle grip 12. At its other end, the trigger support 
302 joins with the secondary latch 22. The secondary latch 22 comprises an L- 
shaped latch body 132 having a first portion 132A with a tapered rearward end 134 
and a second portion 132B with an integral flange 130 at a forward end 136. When 
the unitary trigger 18 and secondary latch 22 is mounted to the housing 16, the 
bearing 20 slidingly receives the first portion 132A of the latch body 132, and the 
arm 112 abuts the flange 130. The unitary trigger 18 and secondary latch 22 
pivotally couple with the crossbar 84 near the juncture of the trigger grip 100 with 
the trigger support 302. 

[0074] 

The unitary trigger 18 and secondary latch 22 is at least partially composed of a 
resilient or spring-like material such that the trigger grip 100 is biased away from the 
trigger support 302, and the secondary latch 22 is biased into the secondary latch 
receiver 60, as shown in Fig. 10. Interaction between the arm 112 and the flange 
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130 controls the position of the secondary latch 22, and the housing 16 limits 
movement of the trigger grip 100 towards the door panel 26. Movement of the 
trigger grip 100 towards the trigger support 302, such as when the door handle 
assembly 300 is grasped by the user, induces pivotal movement of the secondary 
latch 22 away from the secondary latch receiver 60, as shown in Fig. 11. 

[0075] As described previously with respect to the first and second embodiments, the 
operation of the door handle assembly 300 can essentially be characterized as 
having three stages: a first stage shown in Fig. 10 wherein the secondary latch 22 is 
in an active condition and the primary actuator is in a latched position, a second 
stage shown in Fig. 1 1 wherein the secondary latch 22 is in an inactive condition 
and the primary actuator is in the latched position, and a third stage shown in Fig. 
12 wherein the secondary latch 22 is in the inactive condition and the primary 
actuator is in an opened position. In the first stage, the rearward end 124 of the 
secondary latch 22 is biased into the secondary latch receiver 60 and, therefore, 
prevents movement of the housing 16 away from the door panel 26. Hence, 
because the secondary latch 22 is in the active condition, the door handle assembly 
300 cannot pivot from the latched position to open the door. 

[0076] 

When the user desires to open the door, the user grasps the door handle assembly 
300 in a normal fashion, i.e., with the palm of the hand positioned against the 
handle grip 12 and the fingers wrapped around the trigger grip 100. The user then 
pulls on the door handle assembly 300 in a normal fashion, i.e., pulls the housing 16 
and the handle grip 12 away from the door panel 26. Due to the position of the 
trigger grip 100, the user also pulls the trigger grip 100 towards the trigger support 
302, as indicated by the arrow in Fig. 11, when the pulling the housing 16 and the 
handle grip 12 away from the door panel 26. During the second stage, the unitary 
trigger 18 and secondary latch 22 is essentially deformed as the trigger grip 100 
pivots near the crossbar 84 and is displaced towards the trigger support 302. In 
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turn, the arm 112 forces the secondary latch 22 to pivot about a point near the 
juncture of the secondary latch 22 and the trigger support 302, and, as a result, the 
secondary latch 22 moves to the inactive condition, wherein the rearward end 134 
of the secondary latch 22 no longer resides within the secondary latch receiver 60. 
The third stage begins when the secondary latch 22 achieves the inactive condition, 
which enables the door handle assembly 300 to move to the opened position, as 
shown in Fig. 12, to thereby open the door. The transition from the second to the 
third stage occurs seamlessly and is relatively unnoticeable to the user. 

[0077] 

A fourth embodiment vehicular door handle 400 according to the invention is 
schematically illustrated in Figs. 13-15, where components similar to those in the 
previous embodiments are identified with the same reference numeral. The fourth 
embodiment door handle assembly 400 is substantially identical to the third 
embodiment door handle assembly 300, except that the unitary trigger 18 and 
secondary latch 22, which forms the secondary actuator, comprises a pivot arm 402 
that joins the trigger 18, which is in the form of a button, with the secondary latch 
22, which includes a latch body 132 having a protruding rearward end 134 with a 
detent 408. The pivot arm 402 is disposed inside the housing 16 and pivots about a 
pivot pin 404. The unitary trigger 18 and secondary latch 22 is biased by a biasing 
member (not shown) into the position shown in Fig. 13. In this position, the rearward 
end 134 and detent 408 of the secondary latch 22 resides in the secondary latch 
receiver 60, and the trigger 18 projects out of the housing 16 and into the space 
between the housing 16 and the body panel 26. Further outward movement of the 
trigger 18 is prevented by an internal stop 406 located on the pivot arm 402. 
Movement of the trigger 18 towards the housing 16, such as when the door handle 
assembly 400 is grasped by the user, induces pivotal movement of the pivot arm 
302 and, thus, the secondary latch 22. As a result, the secondary latch 22 pivots 
towards the door panel 26 and away from the secondary latch receiver 60, as 
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shown in Fig. 14. 

[0078] As described previously with respect to the first three embodiments, the operation of 
the door handle assembly 400 can essentially be characterized as having three 
stages: a first stage shown in Fig. 13 wherein the secondary latch 22 is in an active 
condition and the primary actuator is in a latched position, a second stage shown in 
Fig. 14 wherein the secondary latch 22 is in an inactive condition and the primary 
actuator is in the latched position, and a third stage shown in Fig. 15 wherein the 
secondary latch 22 is in the inactive condition and the primary actuator is in an 
opened position. In the first stage, the rearward end 124 and detent 408 of the 
secondary latch 22 is biased into the secondary latch receiver 60 and, therefore, 
prevents movement of the housing 16 away from the door panel 26. Hence, 
because the secondary latch 22 is in the active condition, the door handle assembly 
400 cannot pivot from the latched position to open the door. 

[0079] 

When the user desires to open the door, the user grasps the door handle assembly 
400 in a normal fashion, i.e., with the palm of the hand positioned against the 
handle grip 12 and the fingers wrapped around the housing 16. The user then pulls 
on the door handle assembly 400 in a normal fashion, i.e., pulls the housing 16 and 
the handle grip 12 away from the door panel 26. Due to the position of the trigger 
18, the user also depresses the trigger 18 towards the handle grip 12, as indicated 
by the arrow in Fig. 14, when the pulling the housing 16 and the handle grip 12 
away from the door panel 26. During the second stage, depression of the trigger 18 
pivots the pivot arm 402 about the pivot pin 404 and, in turn, forces the secondary 
latch 22 to move to the inactive condition, wherein the rearward end 134 and detent 
408 of the secondary latch 22 no longer resides within the secondary latch receiver 
60, as shown in Fig. 14. The third stage begins when the secondary latch 22 
achieves the inactive condition, which enables the door handle assembly 400 to 
move to the opened position, as shown in Fig. 15, to thereby open the door. The 
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transition from the second to the third stage occurs seamlessly and is relatively 
unnoticeable to the user. 

[0080] A fifth embodiment vehicular door handle 500 according to the invention is 

schematically illustrated in Figs. 16-18, where components similar to those in the 
previous embodiments are identified with the same reference numeral. The fifth 
embodiment door handle assembly 500 comprises a housing 16, a handle grip 12 
integral with the housing 16 to form a primary actuator, a secondary actuation in the 
form of a trigger 18 movably mounted to the housing 16, a secondary latch 22 
movably mounted to the housing 16 and in operative communication with the trigger 
18, and an end cap 14 having a secondary latch receiver 60. Similar to most of the 
previous embodiments, the housing 16 includes, at a forward end 72, a pivot 
member 80 and, a rearward end 74, a primary latch actuator 86 that extend through 
apertures in the door panel 26 to reside on the interior side 27 of the door panel 26. 
The pivot member 80 pivotally couples the door handle assembly 500 within the 
door, and the primary latch actuator 86 operatively communicates with a primary 
latch (not shown). The remaining components of the door handle assembly 500 are 
located on the exterior side 28 of the door panel 26. The housing 16 further 
comprises a bearing 20 at the rearward end 74 for guiding movement of the 
secondary latch 22 and an internal stop 506 for limiting forward movement of the 
secondary latch 22. 

[0081] The trigger 18 comprises an elongated, arcuate trigger grip 100 that is biased away 
from the handle grip 12 by a biasing member 24, such as a leaf spring, and includes 
a trigger magnet 502, which is preferably a permanent magnet, such as a rare earth 
magnet, fixed to a rearward end of the trigger grip 100. The trigger 18 is movable 
towards the handle grip 12 and against the bias of the biasing member 24 to align 
the trigger magnet 502 with the secondary latch 22. 

[0082] Similar to the trigger 18, the secondary latch receiver 60 in the end cap 14 
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comprises a secondary latch receiver magnet 504, which is also preferably a 
permanent magnet, such as a rare earth magnet. The secondary latch receiver 
magnet 504 is a latch biasing member that biases the secondary latch 22 into the 
secondary latch receiver 60. However, the secondary latch receiver magnet 504 is 
smaller than the trigger magnet 502 so that the magnetic field of the latter is greater 
than that of the former; therefore, the trigger magnet 502 will draw the secondary 
latch 22 away from the secondary latch receiver magnet 504 when aligned with the 
secondary latch 22. Preferably, the size of the secondary latch receiver magnet 504 
is about one third the size of the trigger magnet 502. 

[0083] The secondary latch 22 is movably mounted within the bearing 20 of the housing 16 
and comprises a latch body 132 with a rearward end 134, a forward end 136, and 
flanges 130 at the forward end 136. The secondary latch 22 is composed of a 
magnetic material and is, therefore, attracted to the trigger magnet 502 and the 
secondary latch receiver magnet 504. The position of the secondary latch 22 is 
determined by the location of the trigger magnet 502. When the trigger magnet 502 
is not aligned with the secondary latch 22, the secondary latch 22 defaults to an 
active condition, shown in Fig. 16, wherein the secondary latch 22 is received by the 
secondary latch receiver 60, and the rearward end 134 abuts the secondary latch 
receiver magnet 504. However, when the trigger magnet 502 aligns with the 
secondary latch 22, its magnetic field draws the secondary latch 22 out of the 
secondary latch receiver 60 and towards the trigger magnet 502 to an inactive 
condition. The stop 506 limits the forward displacement of the secondary latch 22 
and the movement of the trigger magnet 502 towards the handle grip 12. 

[0084] 

As described with respect to the previous embodiments, the operation of the door 
handle assembly 500 can essentially be characterized as having three stages: a 
first stage shown in Fig. 16 wherein the secondary latch 22 is in the active condition 
and the primary actuator is in a latched position, a second stage shown in Fig. 17 
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wherein the secondary latch 22 is in the inactive condition and the primary actuator 
is in the latched position, and a third stage shown in Fig. 18 wherein the secondary 
latch 22 is in the inactive condition and the primary actuator is in an opened 
position. In the first stage, the rearward end 124 of the secondary latch 22 is drawn 
into the secondary latch receiver 60 by the secondary latch receiver magnet 504 
and, therefore, prevents movement of the housing 16 away from the door panel 26. 
Hence, because the secondary latch 22 is in the active condition, the door handle 
assembly 500 cannot pivot from the latched position to open the door. 

[0085] When the user desires to open the door, the user grasps the door handle assembly 
500 in a normal fashion, i.e., with the palm of the hand positioned against the 
handle grip 12 and the fingers wrapped around the housing 16. The user then pulls 
on the door handle assembly 500 in a normal fashion, i.e., pulls the housing 16 and 
the handle grip 12 away from the door panel 26. Due to the position of the trigger 
18, the user also pulls the trigger grip 100 towards the handle grip 12 and against 
the bias of the biasing member 24. During the second stage, pulling the trigger 18 
aligns the trigger magnet 502 with the secondary latch 22. Because the trigger 
magnet 502 is stronger than the secondary latch receiver magnet 504, the 
secondary latch 22 moves towards the trigger magnet 502 to the inactive condition, 
wherein the rearward end 134 of the secondary latch 22 no longer resides within the 
secondary latch receiver 60, as shown in Fig. 17. The third stage begins when the 
secondary latch 22 achieves the inactive condition, which enables the door handle 
assembly 500 to move to the opened position, as shown in Fig. 18, to thereby open 
the door. The transition from the second to the third stage occurs seamlessly and is 
relatively unnoticeable to the user. 

[0086] 

A sixth embodiment vehicular door handle 600 according to the invention is 
schematically illustrated in Figs. 19-21, where components similar to those in the 
previous embodiments are identified with the same reference numeral. The sixth 
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embodiment door handle assembly 600 is substantially identical to the fifth 
embodiment door handle assembly 500, except that the latch biasing member is a 
spring 604 rather than the secondary latch receiver magnet 504. The secondary 
latch 22 comprises a latch body 132 surrounded by the spring 604 and having a 
retaining head 602 at a rearward end 134 and outward flanges 130 at a forward end 
136. A bearing 20 in the housing 16 comprises a cylindrical first portion 606, a 
second portion 608 of reduced diameter, and a seat 610 between the first and 
second portions 606, 608. The spring 604 is held between the seat 610 of the 
bearing 202 and the retaining head 602 on the secondary latch 22. When the trigger 
magnet 502 is not aligned with the secondary latch 22, the secondary latch 22 
defaults to the active condition, shown in Fig. 16, wherein the spring 604 biases the 
retaining head 602 of the secondary latch 22 and, thus, the secondary latch 22 into 
the secondary latch receiver 60. However, when the trigger magnet 502, which is 
stronger than the spring 604, aligns with the secondary latch 22, its magnetic field 
draws the secondary latch 22 out of the secondary latch receiver 60 and towards 
the trigger magnet 502 to an inactive condition. 

As described with respect to the previous embodiments, the operation of the door 
handle assembly 600 can essentially be characterized as having three stages: a 
first stage shown in Fig. 19 wherein the secondary latch 22 is in the active condition 
and the primary actuator is in a latched position, a second stage shown in Fig. 20 
wherein the secondary latch 22 is in the inactive condition and the primary actuator 
is in the latched position, and a third stage shown in Fig. 21 wherein the secondary 
latch 22 is in the inactive condition and the primary actuator is in an opened 
position. In the first stage, the spring 604 forces the rearward end 124 and the 
retaining head 602 of the secondary latch 22 into the secondary latch receiver 60 to 
prevent movement of the housing 16 away from the door panel 26. Hence, because 
the secondary latch 22 is in the active condition, the door handle assembly 600 
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cannot pivot from the latched position to open the door. 

[0088] When the user desires to open the door, the user grasps the door handle assembly 
600 in a normal fashion, i.e., with the palm of the hand positioned against the 
handle grip 12 and the fingers wrapped around the housing 16. The user then pulls 
on the door handle assembly 600 in a normal fashion, i.e., pulls the housing 16 and 
the handle grip 12 away from the door panel 26. Due to the position of the trigger 
18, the user also pulls the trigger grip 100 towards the handle grip 12 and against 
the bias of the biasing member 24. During the second stage, depression of the 
trigger 18 aligns the trigger magnet 502 with the secondary latch 22. Because the 
trigger magnet 502 is stronger than the spring 604, the secondary latch 22 moves 
towards the trigger magnet 502 to the inactive condition, wherein the retaining head 
602 of the secondary latch 22 no longer resides within the secondary latch receiver 
60, as shown in Fig. 20. The third stage begins when the secondary latch 22 
achieves the inactive condition, which enables the door handle assembly 600 to 
move to the opened position, as shown in Fig. 21 , to thereby open the door. The 
transition from the second to the third stage occurs seamlessly and is relatively 
unnoticeable to the user. 

[0089] 

A seventh embodiment vehicular door handle 700 according to the invention is 
schematically illustrated in Figs. 22-25, where components similar to those in the 
previous embodiments are identified with the same reference numeral. The sixth 
embodiment door handle assembly 700 is substantially identical to the first 
embodiment door handle assembly 10 that is illustrated in Figs. 1-5, except for the 
following features related to the secondary latch 22 and activation thereof. The 
secondary latch mounts 1 1 1 on the trigger 18 of the present embodiment each 
comprise only one arm 1 12 that interacts with the flanges 130 on the secondary 
latch 22 for moving the secondary latch 22 to the inactive condition. Additionally, the 
secondary latch 22 is biased to the inactive condition (away from the secondary 
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latch receiver 60) by a biasing member, such as a spring 702, that surrounds the 
latch body 132 and abuts the bearing 20 and the flanges 136. Furthermore, the end 
cap 14 comprises a secondary latch receiver magnet 704 directly adjacent the 
secondary latch channel 62. The secondary latch 22 is composed of a magnetic 
material and, therefore, is attracted to the magnet 704. However, the force of the 
magnet 704, which is preferably a permanent magnet, such as a rare earth magnet, 
is stronger than that of the spring 702. As a result, the magnet 704 functions as the 
latch biasing member and biases the secondary latch 22 into the secondary latch 
receiver 60 and against the bias of the spring 702 to the active condition when the 
secondary latch 22 is aligned with the secondary latch channel 62. 

As described with respect to the previous embodiments, the operation of the door 
handle assembly 700 can essentially be characterized as having three stages: a 
first stage shown in Fig. 23 wherein the secondary latch 22 is in the active condition 
and the primary actuator is in a latched position, a second stage shown in Fig. 24 
wherein the secondary latch 22 is in the inactive condition and the primary actuator 
is in the latched position, and a third stage shown in Fig. 25 wherein the secondary 
latch 22 is in the inactive condition and the primary actuator is in an opened 
position. During the first stage, which corresponds to when the door is closed and 
unaffected by the user, such as when the vehicle is in motion, the housing 16 is 
aligned with the end cap 14 so that the passageway 124 in the bearing 20 is aligned 
with the secondary latch channel 62 in the secondary latch receiver 60. As shown in 
Fig. 23, the biasing member 24 biases the trigger 18 away from the handle grip 12 
to the secure position, and the magnet 704 draws the rearward end 134 of the 
secondary latch 22 into the secondary latch channel 62 and against the bias of the 
spring 702 to hold the secondary latch 22 in the active condition. When the 
secondary latch 22 is in the active condition, the housing 16 cannot move relative to 
the end cap 14 or the door panel 26; therefore, the door handle assembly 700 
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cannot pivot about the pivot member 80. Hence, the primary actuator cannot be 
inadvertently moved to the opened position, and the door is prevented from 
undesirably opening. Due to the biasing member 24, the trigger 18 is normally in the 
secure position and, thus, the secondary latch 22 defaults to the active condition 
and will remain in the active condition until the user actuates the trigger 18. 

[0091] When the user desires to open the vehicle door from the exterior side 28 of the door 
panel 26, the user grasps the handle grip 12 in a normal fashion, i.e., with the palm 
of the hand positioned against the upper wall 30 of the handle grip 12 and the 
fingers wrapped around the handle grip 12 and the housing 16 at the arcuate 
cutouts 38, 78. Because the trigger grip 100 is aligned with the arcuate cutouts 38, 
78, the user also grasps the trigger 18 when the user grasps the handle grip 12 and 
the housing 16. The user then pulls on the door handle assembly 700 in a normal 
fashion, i.e., pulls the housing 16 and the handle grip 12 away from the door panel 
26. Because the trigger 18 is coincident with the arcuate cutouts 38, 78, the user 
also pulls on the trigger 18 when pulling the door handle assembly 700 in a normal 
fashion. During this movement, the door handle assembly 700 seamlessly 
transitions through the second and third stages. In the second stage, the user pivots 
the trigger 18 against the bias of the biasing member 24 and towards the upper wall 
70 of the housing 16 to the release position. As the trigger 18 pivots, the arms 112 
engage the flanges 136 of the secondary latch 22, and the arms 112 pull the 
secondary latch 22 forward against the force of the magnet 704 and with the bias of 
the spring 702 to the inactive condition wherein the rearward end 134 no longer 
resides in the secondary latch channel 62, as shown in Fig. 24. Once the secondary 
latch 22 is in the inactive condition, the user can continue to pull on the handle grip 
12 and the housing 16 to pivot the door handle assembly 700 about the pivot 
member 80 to the opened position, as shown in Fig. 25 (the third stage), and 
thereby open the vehicle door. 
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[0092] After the door is opened, the user releases the housing 16 and handle grip 12 and, 
thus, the trigger 18, which moves away from the housing 16 under the force of the 
biasing member 24. When the user releases the trigger 18, the spring 702 keeps 
the secondary latch 22 in the inactive condition until the passageway 124 in the 
bearing 20 aligns with the secondary latch channel 62 in the secondary latch 
receiver 60 when the housing 16 aligns with the end cap 14. Once the passageway 
124 aligns with the secondary latch channel 62, the magnet 704 draws the 
secondary latch 22 rearward into the secondary latch receiver 60 to the active 
condition to prevent inadvertent movement of the door handle assembly 700 to the 
opened position, as described above for the first stage. 

[0093] The several embodiments of the vehicular door handle assembly described herein 
all comprise a secondary actuator in operative communication with a secondary 
latch to move the secondary latch between active and inactive conditions. During 
use of the door handle assemblies, the secondary latch by default is in the active 
condition to prevent undesired or inadvertent movement of the primary actuator to 
the opened position, such as during an impact. In order to open the door, the user 
must first place the secondary latch in the inactive condition and then move the 
primary actuator to the opened position. The secondary actuator is conveniently 
positioned such that the user grasps the secondary actuator when grasping the 
primary actuator in a normal fashion. Thus, the user can quickly and easily open the 
vehicle door by moving the secondary actuator and the primary actuator along a 
common actuation path to thereby place the secondary latch in the inactive 
condition and move the primary actuator to the opened position. 

[0094] While the invention has been specifically described in connection with certain 

specific embodiments thereof, it is to be understood that this is by way of illustration 
and not of limitation, and the scope of the appended claims should be construed as 
broadly as the prior art will permit. 



